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I1HTPfll1BHI1 KAPnl1 O.n: TEPUI1EPHA CfAPOCf O.n: 

OKOJIHHATA HA TYPCKO PY.l1:APE - nAHTAJIEJ 

6. EoeB, T. C qIlIcbIlMORCKH, C. JIenHTKooa 
PyJl3f1CKO-I'mJlOWKH ljJaKYJlTtT - liTHH 
AliCTPAKT 
Bo ODOj TPY.I1 ce npHKalK3HH nOll3TOUH 0.11 nCTpOnOWKlI1'C HcnHTy031ba fla HHTPY3HB­
HHTC K.3pnH 0.11 OkonHH3T3 Ha TYPCKo-PY.I1ape - naHTaJlcj . T YKa ce THC npeTCTaOellH co Cro lO 
HHTPY3HOIIO TeJlO 00 OCll008 Il3rpanCllo 0.11 KnapuMoHUOIIHT nopl~HpH H MOHUOIIHTH. Bp3 
OCH088 lIa 33CT8nCIIOCTD HO MIlKpoencMcuTHTC, enCMCtmrrC OA r pynaTa HD penHTC 3CMjH, 
K3kO H Dp3 OCHona HO OllHOCOT Ha H30Tomrrc Ha CTPOIlWiyr.lOT, MOlKe na CC laK.rry'lH nella OBHC 
kapnH HMaaT laCJlIlH'IKO nOTCKno KakO H oynKDHcKHTC kapnH on TCPUHCPHS CTapOCT, a KOH 
00 paMKIITe Ha KpaTOOCKO-3J1eTOBCKST3 BynKallcK3 06JJ3CT ce noCTR laCTsneHH, 
BOBEJI 
HHTPY3HBHHTe KapnH OJ{ TepUHepHa CTapOCT (OnHro-MHoueHCKa) BO 
paMKHTe Ha K paTOBCKO-3neTOBCKaTa BynxaHcKa 06naCT J{ocera He 6Hne 
npeW-leT Ha noce6eH HHTepec. 3aCTaneHoCT8 Ha OBlle KapITH, Bp3 OCHOBa Ha 
J{ocerannnrre C031iaHl'lj a, e pe.rraTHBHO Mana H THe rnaBHO ce jaBysaaT KaKO 
ManH HHTpy:lHBHH Tena KOH HMaaT rpaHOnHopHTCKH, aBO HeKOH cny'laeBH 
H )lHOPHTCKM KapaKTep. 
J]OKaJIHOCTa T YPCKO PY)lape - llaHTenej ce Haota Ha jyroHCTO'lHHOT 
)len O)l KpaTODCKo-:weToBCKaTa BynKaHcKa 06naCT, BO Henocpen Ha 6JJH3HHa 
Ha C. K apnYKOBO. llOJ{8TOUH 3a 3aCTaneHOCTa H3 HHTpy3HBHH KapDH O)l 
TepIJ;MepHa CTapoCT ( KBapUMOHUOHHT nop4lJ1pH H MOHUOHHTH) Ha OBaa 
nO)lpa' lje cpeKaBaMe BO TOJIKysa'lOT 3a JIHCT illTHn O)l OCHOBHara reOnOIlJKa 
Kapra (T, PAKH4EBHK, H. nYMYPUAIIOB, n. nETKOCCKH, 1976). Ha OBaa 
nO)lpa'lje KBapUMOH I~OHHT noptPBpHTe r H npo6HB3ar ra6pOBHTe O)l MeJO­
30jCK3 CT3POCT, K3KO H naneoreHlue ce.[tHMeHTH. 3 Ha KOHT3KTHTe ce 
386ene)KYBaaT KOHTaKTHO-MeTaMoptPHH npOMeHH (Kop HHTli3aUHja H CKap­
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HH3aUHja). Bp3 OCHOBa Ha reOJIOWKHTe OnHOCH, Mox<e na ce 
THe HajBepojaTHo HMaaT nJIHOueHCKa CTaPOCT. 
OCHOBHH rEOnOlIlKH KAPAKTEPHCTI1KH HA HCnHTYBAHOTO 
HnHTYBaHOTO nonpa'lje npeTCTaBYBa neJI on 
BYJIKaHCKa 06JIaCT, a '1Kj a reOJIOwxa rpa..n6a e nocera npH 
noroJIeM 6poj Ha TpynoBH. H ajHoBa CHHTeJa Ha CHTe reoJIOIUKH 
Mox<e na ce Haj,ne BO TpY.tlOT Ha T. CEPA<l>11MonCKJlI (1990). Ha 
nOJlpa'lje ce 3aCTalleHH KapnH co pa3JIH'IHa reOJIOWKa cTapocT Ii 
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Cn. 1 l 'eonolll Ka KapTII Ha JlOKanHOCTa T YPCKO Py.nape - nOHTe.nej 

Fig. 1 Geological map on the locality Tursko Rudare - Pantelcj 
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H ajcTapMTe reOJIOWKH <j)0pMaLU1H ce npeTCTaSeHH co cepHja Ha 
naJIe030jcKH Kapnl1 BO OCHOBa npeTCTaBeHH co KBapu-rpacpI1TM'iHI1 WKPHJI­
UII H 4>I1JIHTI1 BO KOH 4>aul1jaJTHO ce CMeHysaaT KBapUMTIi, KBapUHH Deco'1­
H~IUI1 H XJIOPHTCKO-cepI1UI1TClnf lliKpH.JmH. 
OBaa cepl1ja Ha DaJIe030jcKH Kapml e np0611eHa co ra6pOBI1 On. 
MeJ030jcKa cTapoCT, a H n.BeTe 4>0pMaUHH ce np06HeHH co KsapUMOHUOHHT 
nop4>Hpl1Te, KOH HajBepojaTHo I1MaaT OJll1I'OueHCKa CTapOCT. KaKO liajMJ1a­
n.11 KapITH Ha OBaa no.o.pa'lje ce Kapnl1Te on. THnOT H3 xopH6J1eHlla-aynu-6H­
OTI1TCKI1 aHne3HTI1, KOI1 ce npoJJ.YKT Ha· ByJlKaHCKaTa aKTHBHOCT IllTO Ha 
OBaa nOllpa'lje ce CJIy'lYS3Jla BO omlroMHoueH. 
PE3YJITATIt 11 !lI1CKYCI1JA 
Kapnl1Te on KB3PUMOHUOHHTCKO-MOHUOHI1TCKH COCTaB on. OKOJIl1HaTa 
Ha TypClCO Pyn.aPH - ilaHTaJIej, On.HOCHO on. HeDocpen.Ha 6mmrna Ha 
cenOTO KapnyKoBo, ce jaBysaaT BO BHn. Ha en.eH np06HB KOj rl'1 n po611Ba 
nOCTapHTe XJIOP"TCKD-CepHUIiTCKH WKpHJlUH, ra6pOBHTe 11 ropHoeoueH­
crnTe cen.HMeHTH. Bo HeKOHlleJlOBH OBa HHTpY311BHO Teno e np0611eHO co 
nOMJI3,D;H cy6BYJIlCaHCKH KapnH on. HajBepojaTHo 3Hn.eJIfl"CKO-JIaTHTCrrn 
COCTaB, KOH ce npon.y1IT Ha BYJIKaHCKaT3 aKTHBHOCT Ha OBa non.pa'fje WTO ce 
OJJ.BHBaJIa BO OJII1I'OMHOueH, a MOlKe6H H BO DJIHOueH. 
M aKpOCKOnCKH Toa ce KapDH WTO ).{MaaT CHBa 60ja, MHOry ce UBPCTH, 
a KaKO nocJlelU1lla, HajBepoj aTHo Ha TeKTOHO-MarMaTCKHre npouecH, ce 
H3n.eneHH BO DOMaJIH 11J1H BO n o roJIeMM nJIO'lecnl ct>oPMH. 
Bo MHKpOCKon Toa ce KapDH KO H HMaaT XUnI1.lJ.HOMop4>Ho-3pHeCTa 
crpyKTypa co npeOJlFl XOH XOJlOKpHCTaJIeCTO oop4>HpcKa cTpyKTypa <l>e­
HOKpI1CTaJIHTe ce npeTCTaBeHH co HHTepMen.HjapHH JOHapHH, a BO HeKOH 
cny'laH nOJlHCHHTeTCKH JIaMenapHO 6JJH3HeTH nJ1arHOlmaCH. EHO'IHTOr ce 
jaBysa BO penanmHO CBeJl<H 3pHa, a KBapUOT ce jasysa BO BI1.lJ. Ha CHTHH 
HenpaBHJIHH JpHa ITHpOKceliOT, KOj ce nojaBYBa nopeno, e npeTCTaBeH co 
aynrr KOj e Ja4>aTeH CO npoueCH Ha TpaHc<PoPMalll1ja Ha nOBeKe Mecra ce 
3a6eJJe:>KYBaaT 11 HenpaaHJJHH 3pHa Ha cpeJJJlcnaT, HO HajroJIeMara KOJlH'lH­
Ha Ha $eJJJlCnaTH e npl1cyTH3 BO OCHOBHaTa Maca xoja e XOJIOKpHCTaneCTa 
Bp3 OCHOBa H3 n on.aTOUHTe 3a xeMH3MOT Ha OBHe KapOH (Ta6eJIa 1), 
MOlKe n.3 ce 33KJIY'I11 n.eKa THe no CBOjOT Kapaxrep ce Hl-ITepMeJlHjapHI1, 
On.HOCHO BO cBojor COCTaB HMaaT O.ll 54 na .110 61% SiOz H BO OCHOBa 
npHnataaT BO rpynaTa H.3 KB3PUMOHUOHHTHTeH MOHUOHHTHTe. COn.P:>KH­
HaTa Ha aJIK3JlHKTe (1<20 H Nt» ce .I1BH)I(JI BO rpaHHD;HTe H3 7%, 3 
Con.p)KHHaTa H3 CaO BO rpaHHume on. 3.5 na.l10 7%. 
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P. S. lA, P. S. I 
S. 4B, A. P. S. SB, _ 
A. P. S. 6A, A. 
A. P. S. 9B, A. P. S. 
DaHTenej 
A. P. S. 12,­
0.0. 
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TAEEJ1A 1: XeMHcKH COCT38 ua HlrrpY3HU"'ITe KapnH JI nOKaJlllOCTa ua 

T peKo Pynape - n allTcncj - KnpllYKono 

TABLE I: Chemical composilion of inlnlsivc rocks from locality 




















































































































































































Suma ~00. 16 00.44 100.46 100 100.36 ~00.07 100.07 100.27 100.16 100.2 100.23 100.19 100.35 
CTP WNORMS 
3.17 6.51Q 9.12 15.80 9.68 10.44 8.23 1l .6616.94 7.5S 17.208.88 
27.3523.75 25.16or 27.94 25.52 28.00 25.87 27.29 27.53 21.47 24.21 25.64 
25.45 23.0023.76 24.02 ab 22.S0 22.66 23.5123.85 1.4.02 24.02 25.2025.88 
18.38 15.55 J7.43 16.33an 16.87 17.0015.30 16.06 15.08 15.00 15.8J 16.71 
5.93wo 0.34 4.29 2.10 6.48 2.94 4.44 5.37 3.97 2.90 3.60 3.83 
10.06 9.58 7.54 11.75en 4.53 8.88 9.23 4.28 4.10 9.08 10.28 9.23 
0.78 0.94 1.01 0.9.Jap 0.66 0.61 0.94 0.920.64 0.68 0.92 0.94 
1.65 1.52 1.42 1.561\ 1.38 1.42 1.21 1.11 1.50 1.501.16 1.35 
8.70 8.55 8.97hm 8.69 8.47 8.66 9.32 9.516.50 8.52 8.90 6.30 
P. S. I , A. P. S. 2, A. P. S. S., A. P. S. 3., A. P. S. 4. - Quratzmonzonile from Karlukovo, 
KBapllMOIIUOlllfT Oll Kapnyl<Ooo 
A. P. S. 7., A. P. S. 10., A. P. S. 6., A. P. S. 9. - Quanzmonzonile (rom Pantclej, 
KBapllMOtlUOIIIIT on namenej 
A. P. S. II _. A. P. S. 12 - Monconile from P~nloJej, MOIIIlOIll1T Oil nalrrCJIcj TIS - 1 ­
CT8HllapJl 
3aCTaneHOCTa Ha MHICpOeJIeMeHTl ITe, KaKO H Ha eJIeMeHTHTe o.n rpy­
naTa Ha peTKHTe 3eMjH, e npHKa>KaHa BO Ta6eJIHTe 2 H 2a. 
T pe6a .o.a ce HanOMeHe ,neKa 3aCTaneHOCTa Ha eJIeMeHTHTe 0.0. rpynaTa 
Ha p eTKHTe 3eMjH ce ABH>KH BO rpaHHllHTe Ha 137-171 ppm BO HHTPY3H.BHH­
Te KapDH 0.0. JIOKaJJHOCTa TIaHTeJIej - T YPCKO Py.o.ape H OKOJIY 60 ppm BO 
HHTpY3HBHHTe nap Qfllba ( KOM n o CDOjOT COCTae ce rpaHOJJ,HOpHTI1) 0.0. 
HrHHM6pMTCKHOT KOMnJIeKC Ha )J,06peBo. 
O .o.HOCOT Ha Eu/Sm K3HecYBa 0.188 H npH Toa HeMaMe H3pa3eHa 
aHOMaJIMj a Ha eyponIljYMoT. 
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TA6EJIA 2: M HKpOenCMCHTH 80 HHTPY31l1lllHTC KOp n H Oil JlOKaJIHOCTa 

TYPCKO PYllope -nOHTCJlcj - KapnYKOnO (XRF - leTOna, ppm) 

T ABLE 2: Trace elements in Ihe inrusive rocks from locality 

Tunko Rudarc - PantC)lC)j - lUrluJtovo (XRF-dala, ppm) 

V Cr Co Ni Cu Zn G. Rb Sr Y Zr Nb Sa 
P.S. IA 118 22 8 9 49 76 18.3 184 564 30 190 20 967 
P.S.IB 116 18 8 11 53 75 17.8 180 560 30 202 22 934 
A.P.S.2A 142 32 16 19 80 109 19.4 194 765 32 196 20 1169 
A.P.S.2B 146 35 14 19 79 114 19.1 194 763 32 194 20 1207 
A.P.S.3A 170 69 12 22 37 114 19.2 198 798 33 209 21 1533 
A.P.S.3B 157 67 17 22 37 115 18.5 193 785 33 205 22 1531 
A.P.S.4A 162 59 12 25 55 121 19.5 185 843 34 207 21 1576 
A.P.S.4 B 162 60 9 24 55 118 19.5 186 839 34 209 22 1549 
A.P.S.5A 145 23 1 11 ] 8 lJ8 19.5 216 54S 34 ]97 21 992 
A. P.S.SB 142 19 2 12 19 117 18.9 218 544 34 200 20 1002 
A.P.S.6A 123 31 3 11 19 83 17.8 201 562 34 2 16 24 1039 
A. P.S.6B 115 29 4 14 22 86 18.3 203 560 34 215 24 1047 
A.P.S.7A 162 59 13 30 51 86 19.9 189 746 36 202 21 1432 
A.P.S.7B 160 63 22 29 53 80 18.5 184 733 35 228 21 1500 
A.P.S.8A 164 63 22 26 62 91 18.5 164 776 30 184 20 1666 
A. P.S.8B 170 62 17 27 64 96 19 164 786 31 183 20 1589 
A.P.S.9A 189 53 19 24 94 97 20 150 825 31 194 19 1705 
A.P.S.9B 186 50 20 27 93 116 19.7 152 823 31 178 18 1646 
A.P.S. l0A 160 45 15 19 56 100 19.4 204 656 35 239 22 1305 
A.P.S. IOB ]58 45 14 21 57 95 20 203 650 35 219 20 1299 
A.P.S.lIA 180 52 18 25 258 99 19 161 908 31 167 18 1581 
A.P.S.\I!\ 186 50 20 26 253 97 19.9 159 902 31 172 20 1558 
A.P.S.12A 165 60 19 25 60 108 18.5 190 816 32 193 20 1523 
B.C.R-l 407 16 37 14 3S 130 22 47 330 38 190 14 681 
P. S. IA,P.S. IB,A.P. S . 2A,A. P.S. 28,A.P.S.3A, A. P. S. 3B,A.P. S. 4A,A.P. 
S. 48, A. P. S. 58, - Qunzmonzonite from Karlukovo Koap UMolIUOHHT on KapJ1YKo80 
A. P. S. 6A, A. P. S. 68, A. P. S. 7A, A. P. S. 78, A. P. S. SA, A. P. S. 8B, A. P. S. 9A, 
A. P. S. 9B, A. P. S . lOA, A. P. S. lOB - Qunzmonzonilc from Pllntclej KBaPUMOII~OIlHT on 
naHTCJ1cj 
A. P. S. 12, - Monzonite from Panlclej, MOHUOIIHT on n aHTeJlej 
On n pHlCa)KaHHTe nOllaT01.(H BO Ta6emrre 2,2a, KaKO H OlllloceraWHH­
Te C03HaHHja 3a llHCTPH6YI(HjaTa Ha REE BO Tep1.(HepHl'lTe 0YJIKaHCKH 
KapnH 011 o.o..nemm BYJI](aHCKH JIOKaJUITeTH BO Maxe,nOHHja, MO)Ke lla ce 
3aKJIY':IH ,neKa 3aCTaoeHocra Ha eJIeMeHTHTe 011 rpynaTa Ha peTKHTe 3eMjH 
e npH6JIH)I{HO HlleHTH':IHa, co HCKJIy<lOK Ha HHTpY3HBHHTe n ap':IH}ba o,n 
HfHHM6pHTCKHOT KOMITJIeKC Ha ,U.06peBo. 
QBaa H,neHTH'IHOCT BO 3aCTaneHOCTa Ha REE MO)Ke ,na ce 06jacHH 
npe.D. ce co ct>aKTOT ,neKa ce p a60nl 3a lCapnn KOJ;I HajBepojaTHO n OTeKHYBaaT 
O.D. HCTH Mar MaTCKH OrHHllITa H lleKa ce pa60TH 3a KapOH KOH ce KOHCOJIH­
.D.Hpane BO npH6JIH)KHO HlleHTWlHH HHBoa 
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TAI>EJ1A 2A: MHKpoeneMeHTH H peTKH 3CMjl1 80 I1tITp)"ll1mtl1Te KapnH on n OKanHOCTa 

TYPCKO Py.nape - fIallTenej - Kapnyt<oBo 

TABLE 2A: Trace elements and REB in the inllusive rocks from the loc8lity 

Tursko Rudarc - Pantelcj - Karlukovo 












































P.S. l P.S.2 P.S.7 P.S.IO A.Z. I 
Au (Ppb) 4 7 5 2S 28 
lr(ppb) 50 50 50 50 50 
Ag 2 2 2 2 2 
Zn 220 330 100 370 100 
Mo 5 1 1 1 2 
NI 20 21 20 20 20 
Co 9 28 25 32 5 
Cd 5 5 5 5 5 
As 11 5.5 8.9 11 2.7 
Sb 3.9 0.6 1.1 2.1 0.3 
Se 5 5 5 S 5 
Sc 17 27.4 26.2 27.3 3.9 
Hf 9 7 11 10 5 
T8 2 1.5 1.7 1.2 0.5 
Th 36 27.4 25.9 28.8 4.4 
U 9,2 5.9 3.8 6.5 2.6 
Br 0.5 0.7 0.6 0.5 0.5 
Rb 310 300 300 330 92 
Zr 200 460 200 200 200 
To 10 10 10 10 10 
Ba 1100 1400 1800 1500 210 
Cr 30 50 82 160 22 
Sn 100 100 100 100 100 
w 7 2 2 2 1 
Cs 4.1 11 4.5 5.1 6.6 
P. S. 1., P. S. 2, - Qunzmoru:onite from karlukovo KuaPUMOHUOIIHT on Kapnyt<oBo 
P. S. 7., P. S. 10, - Quartzmonzonite from Pantelej KaapUMOHUOHI1T on natrre.nej 
Az-I - Granodiorite from ignimbrite complex Dobrevo rpaliOnHOpHT on HrHI1M6pHTCKHOT 
KOMnneKC HS )lo6pcno 
B.Boev, T.Scrafimo 
OLl Llpyra 
KOMnJleKC Ha ,nO 
ce npOLlYKT H3 L 
enOXH KOH ce nc 
o6pa6oTeHH 3a B 
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Fig. 2 Distribution 0 
HHTPY3HBHH 
TYPCKO PYllape - r 
KapJlYKOBO, ce jaBY 
npo6HBa ra6pOBHTI 





LleKa ce pa60TH 3a K 
KOH 3a BpeMe Ha npl 
HH KOHCOJlHllallHCKI 
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On npyra CTpaHa, HHTPY3HBHHTe nap'lHlna on HrHHM6pHTCKHOT 
KOMnneKC Ha ,lJ;06peBo, Kane WTO 3aCTaneHOCTa Ha REE e naneKY nOMana, 
ce npo..nyKT Ha npyrH MarMaTCKH OrHI1WTa ctx>PMHpaHH BO reOnOWKHTe 
enoxl1 KOM ce nOCTapH on onHrop-nmueH, a caMO ce nenYMHO TepMH'IKH 
06paOOTeHH 3a BpeMe H3 TepUHepHI10T MarM3Tfn3M (32.6 M.r., 6. liOEB H 









" ~ 10 
• nOMJ.OArj - Kap"ykobo 
• 6.o6p.bo 
yb Lu 
en. 2 J].HCTPIf6yuHja Ha PCTKHTC 3CMjH DO HJlTPYJIIDIIHTC KapnH O,ll Jl0Ka.mIOCTQ TYPCKO 
PY.llape - namencj - KapnYKoRO 





HHTpY311BHIITe KapnH on TepunepH3 cnpOCT H3 nonpa'ijeTO Ha 
TYPCKO P ynape - natlTeJTej, OJlHOCHO BO HenOCpenH3 6nl1311Ha H3 cenoTo 
K3pnYKOBO, ce jaBysaaT BO BHJl H3 enHO n oroJTeMO HHTPY3HBHO TeJTO Koe rl'f 
np06HBa ra6pOBI1Te on Me3030jcKa CTapoCT H naneoremne ce.llHMeHTH. 
TYKa THe BO OCHOBa ce npeTCTaBeHH co MOHUOHHTI1 M KB3PUMOHllOHlIT 
nopcpl1pl1. 
feoxeMHCKHTe OC06eHOCTH H3 OBHe KapnH ce MOWHe C.(1WfHH co 
reoxeMIlCKHTe oco6eHOCTH Ha TepUHepHHTe BYJIK3HCKH Kapml ( nOce6HO 
nHCTpH6YUHjaTa Ha REE) (6. liOEB, 1990) Ii THe BO OCHOBa YKa>KysaaT Ha Toa 
neKa ce p a60TH 33 K3pm1 KOH nOTeKHysaar on Hcrn MarMaTCKH OnillWT3 a 
KOI1 3a BpeMe Ha npoueCHTe H3 KOHCOilli.,lJ.3UHjaTa OUBpCHYBane BO pa3JTI1'i­
HI1 KOHCOJIHJl3nHCKH HMBOH. 
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SUMMARY 
INTRUSIVE ROCKS WITH TERTIARY AGE FROM THE VICINITY OF 
TURSKO RUDARE-PANTELFJ 
B. Boev, T. SerafimovskJ, S. Lepltkova 

Faculty of Mining and Geology Slip 

The data of petrological investigations on the intntsives rocks from the 
locality Tursko Rudare - Pantelej are presented in this paper. 
The intrusive rocks in this locality are represented by the small body of 
quartzmonzonite and monzonite. 
On the basis of the geochemical data, eslbccially microelemcnts, rare 
elements earths and data for isotopes of strontium ( Sri 86Sr) it is possible 
to make the following concl usion. 
Tertiary magmatic rocks both intrusive and volcanic originate from the same 
magmatic source which during the differention processes consolidated in the 
different levels. 
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